Lysophosphatidylglycerol: a novel effective detergent for solubilizing and purifying the cystic fibrosis transmembrane conductance regulator.
Similar to the recombinant cystic fibrosis transmembrane conductance regulator (CFTR) expressed in Sf9 insect cells, underglycosylated CFTR expressed in yeast is not effectively solubilized by a variety of commonly used detergents, requiring instead harsh alkali and SDS treatments, which would denature most proteins. Moreover, solubilized CFTR has a strong tendency to aggregate and form high-molecular-weight aggregates during subsequent purification. We report here that the mild detergent, lysophosphatidylglycerol (LPG), is a very effective detergent for solubilizing the CFTR expressed in both yeast and Sf9 insect cells. LPG solubilizes nearly 100% of the CFTR in yeast in the absence of NaCl and none in the presence of 1 M NaCl. It is also very potent in preventing aggregation of the CFTR during subsequent purification. Exploiting these characteristics, a rapid simple procedure for the purification of functional recombinant CFTR expressed in yeast has been developed. It includes selective CFTR solubilization in the presence and the absence of NaCl followed by nickel-chelate chromatography of His-tagged CFTR. The CFTR produced by this procedure is about 70% pure. Purified CFTR molecules were reconstituted into liposomes and then fused to planar lipid bilayers for single-channel recording. The reconstituted CFTR exhibits regulatory chloride channel activities with a slope conductance of 7.1 pS and a reversal potential of -32 mV. The effectiveness and simplicity of this new purification procedure for the CFTR should greatly facilitate a variety of biochemical and biophysical studies of this important protein. Furthermore, the potency of LPG in solubilizing the notoriously intractable underglycosylated CFTR suggest that this detergent may be useful for solubilizing the CFTR from other sources and for other difficult membrane proteins as well.